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(57) Abstract: Antihuman Mpl antibodies are produced. Using three antibodies showing high binding activity among them, single- 
^1 stranded antibody expression systems are constructed by genetic engineering techniques. Then TPO-like agonistic activities of the 
antihuman Mpl antibodies and the antihuman Mpl-single stranded antibodies are evaluated. As a result, it is found out that the 
antihuman Mpl antibodies show no agonistic activity while the antihuman Mpl-single stranded antibodies show an agonistic activity. 
The above results indicate that, in screening a modified antibody having an agonistic activity, it is effective to modify an antibody 
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having an antigen-binding activity and then measure the agonistic activity. 
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#f^Cm2 : @g&&M^02/33073-J§- 

##f^Citfel: Elliott Sb^N J.Biol.Chem., 1996^, Vol.271(40). p.24691-24697 

[0007] ^mm^h^±mmm^m^ir^f^KnMm^n^±o m^<u^bM P \ 

£y—&m&iifc<D%&^% t &m%£'Ltc 0 TPO^#ttit^t^i-BaF3-human Mpl^ffi 

[0008] i&mmbitz, ^(Dijcmmtijcm^xnr^^bmm-m^m, $mm-T 

[ooio] -r^^^^MttT^^h^o^y— ^^Sc^mu J^fld&fci^ 
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(b) (a)^I^^fcS#:^It5Ig, 

i] — [4] <dv^ tL£^fEi!c<D;^y— —^yjjm. 

[6] [1] - [5] (DV ^^c|Bife<D^^j;t)#e>^cjT:^, 

[7] wr^xesr^tp, r^^bm^^i-^m^m^m. 

(b) ( a )tI^^fcS#:^It5Ig, 

(c) (b)(DB^^fei#:(7)T^^h^ttSrlBiJSL. T^~*M£t££^5^#^iR-r 

(d) (c)-e«$^cfel#:^-Ki-§DNA^ti>-<^^— ^3£«^a|*A«X 

(e) (d)<D^^msk^mmir^jm 

[s] afe^mfr^^^^^-efe^- [7] icmm^m^m, 

[9] <S^>fb^:flc^sc(Fv)2-efe5^i:Sr4#m^1-5^ [8] fciB*feo$S5t#Sfc, 
[10] &{£&&mirzm^T^~xhfe&&fflfeVt£\<^b&&mk1r^ [7] -[9 

[7] - [io] <d\ ^n^Kmm<Dm^m, 
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[12] & t T<DJMfrSt?T=t~Xh$Lfo<DX?y — — V^&rCfco-C, (a)©I@0 

(a) ti^^^ItSIg, 

(b) (a)<DB»^#:<DT^;*h^tt£«U T^^h^tt^i-SB^^^^ 
[13] B«^C#:^i£^^^-efe§ri:^#m^5, [12] fcfEifccD^y— 
[14] {£^{b^L#:^ sc (F v )2-Cfe5^t?f#^^i-5. [13]^SB^O^y— ^ 

mm^mmmm 

[0011] [01]— «^L#:sc(Fv)2(D^j!i@^i-B|-efcS 0 

[g|2]Mpl^JaCHO^«^ffl V ^cVA130 sc(Fv)2»^^ttl¥#(D^^-r^ 

VA130 scCFv^M^pSM^bfCo 
[g|3]BaF3-human Mpl^ffl V ^cVAlSO^if^OT^^^h^ttlf'fffiOl^^^t-^^ 

[0012] ^Ktt. T^^b^tt^i-5^^^i:f*»^^y---^^fe^##^-rSo * 
5§ k «^y mm&mns&mm y —^^fufcm^^m 

[0013] *&w<Djjm\^ wtmffift<D&cm%;&fe&&mmu mm^^^m-r 

[0014] t^*3v vr, mf*® $cmtn, m$(DT^mm, &#«3tfc2?£r 

[0015] ^K^*3V^T«0*LV^Qfic^«, ^#<£>{£$HMfc-efc5o i&SHMb^^U^ 
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m^tl^XU, Diabody^Xtesc(Fv)2^-Cfe«9, #fc#£L<tesc(FV)2>ft7Cfc5o 
[0016] ^ft^L#:(whole antibody, {^jxJiwhole IgG#)<D— gl^S^Ji 

(vh) x\*/%XMg8K BT^fJ^ (vl) ^A/^rv £aw*bv \ vh^c^vl^t 

[0017] ^#:®r/t»*f£»LTte, Fab, Fab\ F(ab')2, Fvtg&mfZ>Z-k&~e%Z>o 
[0018] i£^^k^L#:0^#:f?!j^bT^, ^Rfif, Fab, Fab', F(ab')2, Fv, scFv(^^7v 
^-m^VFv) , Diabody, sc(Fv)2&^#&f 5r^-C^§^ £?^L< ^DiabodyXte 
sc(Fv)2-e&(9, #^l£L<tesc(Fv)2-C&5 0 ^<Aj;5&®#^fb^#fcJ\ ^it#^ 

[0019] Diabodyf*, nSgEW&k ^imM^V^— WXffi&Vfc79?^h (MX-^, scFv 
m&2^&^Xr.mm[:^fc-k(DX&V, M^, 2o(DVL£2o<DVH^£j> 
(P.Holliger et al., Proc.Natl.Acad.Sci.USA, 90, 6444-6448 (1993), EP404097^\ 
W093/11161^\ Johnson et al., Method in Enzymology, 203, 88-98, (1991), 
Holliger et al., Protein Engineering, 9, 299-305, (1996), Perisic et al., Structure, 2, 
1217-1226, (1994), John et al., Protein Engineering, 12(7), 597-604, (1999), 
Holliger et al,. Proc.Natl.Acad.Sci.USA., 90, 6444-6448, (1993), Atwell et al., 
Mol.Immunol. 33, 1301-1312, (1996)) Q 

[0020] sc(Fv)2tt, 2o©ti RT^ijgi^,$:^2o<Z)ig§| RT^ijgifeU^— #-Cf£^U 
— ^MtfV^y^-VKlsfctfifcX&K) (Hudson et al, J Immunol. Methods 1999 ;231 : 
177-189), Wx-tt. 2o<Z)sc(Fv)^y^#— X^ir^tm^^i^Mir^tm^I 

[0021] w^ti^2^(Dmm^mmt2^(Dmm^mmm(Dmm^m^m^ti'r, 
}£(Dx^\m^xm^hfhxv^xhx<^ mx.it. zxT<D£yt£mm&^f&z.tmx 
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[vl] y>#— [vh] y>#— [vh] [vl] 
[vh] y [vl] yv#— [vl] y>^7— [vh] 
[vh] [vh] y [vl] y^#— [vl] 
[vh] [vl] y^ij— [vh] [vl] 
[vl] yi/Jj— [vl] y [vh] y^— [vh] 
[vl] yv#— [vh] yv#— [vl] yv#— [vh] 

[0022] l£*3l ^Tii, [VH] y V^7— [VL] y [VH] y [VL] <Diag^rr 

5sc(Fv)2£W^U/\ 

[0023] y^-«, «^x#^j;(93gAU#^M»^y^Ky^-. yj&&mc& 

Wyjj—iWx.^ Protein Engineering, 9(3), 299-305, 1996#flS) l^W^^y^ 

[0024] ^^^i^f^u^yv^— ii^^fKyy*- -efes Q -^f-Kyv^— 

1— lOOT^/^L #mXfc£5— 307^/^, #fc#*L<m2~18T^/^(0tRfc? 

, i5T^y^)-efcs 0 

[0025] ^Wyv^— (DT^/^K^LTte. JUT<£>J;5&6a#l£r^{f 
Ser 

GlySer 

Gly • Gly • Ser 

Ser • Gly • Gly 

Gly • Gly • Gly • Ser 

Ser • Gly • Gly • Gly 

Gly • Gly • Gly • Gly • Ser 

Ser • Gly • Gly • Gly • Gly 

Gly • Gly • Gly • Gly • Gly • Ser 

Ser • Gly • Gly • Gly • Gly • Gly 

Gly • Gly • Gly • Gly • Gly • Gly • Ser 
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Ser • Gly • Gly • Gly • Gly • Gly • Gly 
(Gly • Gly • Gly • Gly • Ser)n 
(Ser • Gly • Gly • Gly • Gly)n 

[0026] ^it^mv^—(it^mmm)n, ^zf^nmrnKmrnm^tbtix^zmm 

M, N-tKn^V^i/W^KCNHSj^i/Wv^/^^V- h(DSS), tf 

7s (7/Vfr^z/>^i//V) 7*<U— h (BS 3 ) „ v 5 ^^-^ (^^v'Wv^/V^nW 
— b) (DSP) N v^^lf-X (^/l/^^^y-f 5v ; /V'7 P nt°^' — b) (DTSSP) . 
^J)3-/vt^ (^^^ Wv^^^-f) (EGS), rc^-w^U=3— 
^-y^^yjv^-y^—b) (^/V*-EGS) , ^^W^vVWS^^^DST) , *J 
^VT^^isls^yMWSWM. (^M^-DST) , tf ^ [2- W^K^^i^/^tf; 
^/V^^vO (BSOCOES) „ tf ^ [2- (^/V^^W^K^^v^/V 

/JwV^v') m^/V];*/!^^ (^/V/K-BSOCOES) Jk^-Cfo!^ ^^(D^MOte: 

[0027] ffiftmftxte&ft^tifcft&mzia-z, m*&mm, m«\ ^^v^ 

XJ3\ Co, M. S. et al., J. Immunol. (1994) 152, 2968-2976 ; Better, M. and 
Horwitz, A. H., Methods Enzymol. (1989) 178, 476-496 ; Pluckthun, A. and Skerra, 
A., Methods Enzymol. (1989) 178, 497-515 ; Lamoyi, E., Methods Enzymol. (1986) 
121, 652-663 ; Rousseaux, J. et al., Methods Enzymol. (1986) 121, 663-669 ; Bird, 
R. E. and Walker, B. W., Trends Biotechnol. (1991) 9, 132-137#flf0 o 

[0028] *r*9$ifo&. w^nm&Mmmm&^fo^xi^misti^m^&v, m*. 
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[0029] tMWTLf*», ¥fmm (reshaped) Khtfiifcbhffi&tl, ^*U3, tbJ^<DBf f L»^, 
f?!l^^V'^^$rL#:(DtSMtt^:^'iS^(CDR; complementarity determining region)^ 

t^Je>HTV^(giC'Jt|#fFm0^Pg#-^EP 125023^£fg, WO 96/02576^£## 

JROo 

[0030] M^Jfm, ^^^^(DCDRt^h^iW-^yU— J^7— ^fgi^ (framework region; 
fflV^TPCR&^J;^9^j^-rS(W098/13388^#^fE*(D^^#M)o 

— Ar7— ^^(DT^y^^g^L-Ct^V^CSato, K.etal., CancerRes. (1993) 53, 
85 1-856) „ 

[0031] ^9m$&xf}iwktfifo<7>cmma^ Kh#Lifc<D$><D&mm£ti. m^nmx 

!lCyUC72,Cy3,Cy4^ Uim3:C k . C X ^m%^^b^^ a *fc. 

&3b\ ^^m^th^mfr^Mb^^t-, £^^f|«(m«\ FR)^£ 
[0032] ffimzi&<Dfrttttjm1rZ>^bte£Q, tfifc&WMU $mirZZbi>vSffi-VhZ> 0 
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8fe^S#ftt^H#i-ISi-^n^tb-CV^(f?[Jx.«\ WO00/61739, WO02/31140&£?) 

[0033] &mm<Dx?v—~^yjjmz&^x, wmtftfomm^m'mtsti-r, 

o 

[oo34] tot, ic^m*, wkm$tet*(DT^jmm&mM^m^ &m 
mm^ti-^th^-mx^o mu i&^^m^^mm^bvxm\^m^ 

9fiC^^«DiabodyXf*sc(Fv)2^i-5^^dW*bV^ tot, B^ffiO^felfr 
DiabodyXf* sc(FV)2^^-efc5^^dW*bV \ 

[0035] «K(D^Lf^^^-f-^j^r^#^p^^^-f ^ ^<D£5^!KM^L-Obi^ 
[0036] ^f^L-Cte, Mx-&, iiH^f77^-, iMkSMV^&fl^r^y— 

^s^x^y— , ^o^f^r^y-^js-rs^^f^^^ifs^^^-e^o 

itU f^jx.}5\ Cooke BA., King RJB., van der Molen HJ. ed. New Comprehesive 
Biochemistry V0I.I8B "Hormones and their Actions Part Il"pp.l-46 (1988) Elsevier 
Science Publishers BV., New York, USA, Patthy L. (1990) Cell, 61: 13-14., Ullrich 
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A., et al. (1990) Cell, 61: 203-212., Massagul J. (1992) Cell, 69: 1067-1070., 
Miyajima A., et al. (1992) Annu. Rev. Immunol., 10: 295-331., Taga T. and 
Kishimoto T. (1992) FASEB J., 7: 3387-3396., Fantl WL, et al. (1993) Annu. Rev. 
Biochem., 62: 453-481., Smith CA., et al. (1994) Cell, 76: 959-962., Flower DR. 
(1999) Biochim. Biophys. Acta, 1422: 207-234., #JKg;£§£^, iBJS&Xl^iJflflv^ 

K^V^MJ— xr^H^i/K:7V^j(i994) (^Sft, B^m^mfhfrb 

[0037] ±m&&ifc7TVJ—lzmirZMc{fci&teg:&{fcbL,X\^ Mx-tt. tr-xte^^ 
y^v^^iEPomm*. thxte^^lSM^p^— fiJMH^-(G-csF)^:^ 

fc hXf*^^Flt-3y #VK^f£, nbXte^V^skshU&MmMm^- (PDGF) ^ 
^f*, thXte^^v^— ^^nv(lFN)-a, j3S:^#:, tbXte^^^vg. 
^f£, thXJ3^^J^ft*/^^(GH)^^#:, thX^^-f^— n-f^^dL) 
-10^#:, thXtt^^-r^y^#^H^-(lGF)-Ig:^#:, thX«^^6ifc 

^»t(jijh^- (lif) thx»^^^#f*#^m*H^- (cntf) ^m-w-m^ 

M7jki-&Z_bftX^% (hEPOR: Simon, S. et al. (1990) Blood 76, 31-35.; mEPOR: 
D'Andrea, AD. et al. (1989) Cell 57, 277-285.; hG-CSFR: Fukunaga, R. et al. 
(1990) Proc. Natl. Acad. Sci. USA. 87, 8702-8706.; mG-CSFR: Fukunaga, R. et al. 
(1990) Cell 61, 341-350.; hTPOR: Vigon, I. et al. (1992) 89, 5640-5644.; mTPOR: 
Skoda, RC. et al. (1993) 12, 2645-2653.; hlnsR: Ullrich, A. et al. (1985) Nature 
313, 756-761.; hFlt-3: Small, D. et al. (1994) Proc. Natl. Acad. Sci. USA. 91, 
459-463.; hPDGFR: Gronwald, RGK. et al. (1988) Proc. Natl. acad. Sci. USA. 85, 
3435-3439.; hlFNa/jSR: Uze, G. et al. (1990) Cell 60, 225-234.$. t^Novick, D. 
et al. (1994) Cell 77, 391-400.) 0 
[0038] EfegfSJtil'n tfiW^MbVXU, MHC class I^tlJK (HLA-A, HLA-B, HLA-C, 
HLA-E, HLA-F, HLA-G, HLA-H) , MHC class Il^tig (HLA-DR,-DQ,-DP) 

M&MWtflJ&CO&lbVX^ mx-lt, CD1, CD2, CD3, CD4, CD5, CD6, CD7, 
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CD8, CD10, CDlla, CDllb, CDllc, CD13, CD14, CD15s, CD16, CD18, CD19, 
CD20, CD21. CD23. CD25, CD28, CD29. CD30, CD32, CD33. CD34, CD35, 
CD38, CD40. CD41a, CD41K CD42a, CD42b N CD43, CD44, CD45 N CD45RO, 
CD48, CD49a. CD49b, CD49c, CD49ck CD49e, CD49f, CD5K CD54. CD55, 
CD56, CD57, CD58, CD61, CD62E, CD62U CD62P, CD64, CD69, CD71, CD73 
, CD95, CD102, CD106, CD122, CD126, CDwl30t£¥&^f&Z.bl)>X^Z) o 

[0039] &mw<Dx?v—~>'yjjmz&\<^x, ^^x.^^»^L#:(D#c^^v^J©^^^ 
it£fix\^j:i^n#ifc$:m\ gfe^<^x@^^:*3v^T^s5)•^b(^J^^i. Diabody 

[0041] ^gmcfcvv-c, T^^h^tt^tt, ^L#:^|i^§-^^J;(9, f#HWKJS^l0 

^.nhKm^n^nxn^w 
[0042] r^^bi^(DmM^m^^<D^mi^n^ti)mm^^o 

u nhtifc.myt&^mm^r^^bm^mmir^t^mx^ 0 

[0043] T^~;*^#tt*f^£;^^^ 
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f?!jx.«\ G-CSF^^#:, mpU neu, GM-CSFg;^f£, EPO^^fK c-kit, FLT-3#£* 
mfZ>Z.k&-e$Z)o &&i£&$&&£ltZ>1tilfabL,Xl^ Mx.&, BaF3, NFS60, 
FDCP-1, FDCP-2, CTLL-2. DA-1, KT-3^&^lf&^bftX^% 0 

[0044] *:<Dm. T^~xhm&&ffli&irz&izm\^z>tftMt%mkLx\^ m&m$/xn 
mttmkfim^mxh&m&mir%^ttfx^z> 0 m%.&. MMfaMcen free 

assay)<D^fJf, *BJ&^ (cell-based assay)<£>*§^ |SJi^<D}f fjf, £flc^<£>jf ^SSrffl 

m^^ir^^^W(Dv^mih^t^mmbir^b^x^ 0 mm^mmbv 

fiH£tf)^ffc, li^togft, Ml<«^ #tt<D^#£rJ^£^^-c^3 o jg 

\^x(Dmi&^/m—\^ mmmm<7)m^tm^m\^^b^x^^ 0 zj^h^wm^m. 
ibfe&mTx<DMmxMm-t%z.bftx^% 0 m^mtbi^xu. &m&iw&, u- 

m^, mmftmw<Dmkw&m^^z.b^x^& 0 mmmm^b^x^ mmmmm 
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[0045] ^tbh<D&mmMmmir%jTfebvx^ mmmn^<, m.yt, m^t, m 

m>m&mm^/^v^¥x$m-t%z-t^x^% 0 

y7*x7T#— ^(Dmmxmm^±x.7^^mmu y°i — b&^^^—b 
u ffifrvtc®. p-^bv7^/vmwtfj:b*<Dmm^n&M^xmft&mmir%~ 

[0047] ^mm^r^^b^^^r-^^m^mh^fc^mir^ ^mm^m^ 
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m^x\ wmmfrW-^—v^vNA^&^z— &itmu &m^m 

[0048] ttmn^PZ—fUX^ 0>Rfc£. ^Clim^3£^i-§a^i-«, -<^-^C 

JJ§f§(#l;ti^ JM109, DH5 a , HB101, XLlBlue)jfeif"e^:*^Ji#S^^^:*f93|!i-f 

&V\, s<?¥—(DMbl^Xn, M13^s<?¥— . pUC^^ 7 ^— v pBR322, pBluescript 
, pCR-Script/j^^f t>fri% 0 ^fc, cDNA(Di^^tiw--^^ § 

/c^-£\ _hfE-<^— <Z>ftil^ f^Ji, pGEM-T, pDIRECT, pT7&£f#^f 

[0049] ^^<d-<^— £i/cfcj\ ^m^^— ^Wffl-efe^o ^si-^ 7 — £L-c 

5&-tfE#tf^#OjS;^^ ^^^JM109, DH5a, HB101, XLl-Blue&if(D Afl§0 
tVkM^K^X^ ±mWXm^£<^MX^%£yf£7°vi^-?—, fflx.&, 
\&cZy°n^— (Wardfe, Nature (1989) 341, 544-546 ; FASEB J. (1992) 6, 
2422-2427), araB^°n^—^— (Better^, Science (1988) 240, 1041-1043 ) N ^TOi. 
T7: /n^— t£}ffrWoXX^Z.b&7f»StKX-&Z) 0 ^(DXyf^^—bVXfe, _h 
fS^^— (D#^pGEX-5X-l (:7x/^^Tt±$£K TQIAexpress systemj (3rT^V 
*fc$£K pEGFP, ^/ctepET(r<DJ^\ ^^«T7 RNA^IW— if ^^X\ ^ 
BL21^W^bV ^S^ff 

[0050] ^/c, ^?#—ia^ tfv^7°^fr&(Dfc.bb<Di/^/vm$u^^nxx ^xhxx ^ 

pelBS/^/Via^J (Lei, S. P. et al J. Bacteriol. (1987) 169, 4379) Sr^ffl-f 

[0051] AJM£Wi^ {^XJ3\ *^K<D^^— ^bTfi, Bf?L»#;fi5fe(D^ia-<^ 

— (f?!JX.^\ pcDNA3 (^tf hl^V}±S0 ^\ pEGF-BOS (Nucleic Acids. Res. 1990, 
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18(17),p5322\ pEF , pCDM8) , (Mx.^ 
Bac-Lo-BAC baculovairus expression systemj (^rZf^BRL^tM) •> pBacPAK8) ^ 
teM^m^^??— (f^^L«pMHU pMH2) N m^^7V^M(Dm^^^— (M%- 
«\ pHSV. pMV. pAdexLcw) , ^hn^f/K^jf^^il?!/^^— (Mx.^, pZIPneo) 
^ W^M&MCD^I^L^??— (Mx.lt, Tpichia Expression KitJ Of^t>P^Vf±$g) , 
pNVll, SP-Q01), fa^W&M^M^?— (0iRtf, pPL608, pKTH50) ^S^(f 

[0052] CHOlBJSft, COS£BJ§&, NIH3T3£BIft#Olb^HJ§&-C(D^iSSr @ ^bl^tM^Ut. 

Mulligan^, Nature (1979) 277, 108) , MMTV-LTR^V^e— , EF1 a 

— (Mizushimafe, Nucleic Acids Res. (1990) 18, 5322) . CMV^n^- &2?£rf£ 

MM G4i8/^^) i-J;f9WSiJ-e^s<i;5^»J»'l4jtfH^) £vrr*u* 

^(Dj;5'&#tiSr^ri"5^^— 0>Rfc£, pMAM, pDR2, 
pBK-RSV, pBK-CMV, pOPRSV, pOP13^^f^^ff hfhZ> 0 

[0053] mm^-^^m^mm^, fr^>, mmnx^mm^^—Wi^mm^ 

fctt^lr&^f— (mxJ&. pCHOI&^f) SragAU ^hK^ir-r- (MTX) ^£*9 

SV40 T^^mt-5»^^^Jit-#oCOSiBBaSrfflV>-CSV40cD^^ 
^CSr^ro^^— (pcD^if)-e^^-ra^Sx^^if ^t^So ^Mte^LT 

^y^—- ^-r/K*. t-tVSmvk*, ^vv^n— ^<^f7K*(BPv)#<DS 
m^*— ^lt, T^y^y^v/Kb^^^^— if (APH)itf^, 

^v 5 :/^— if (TK) 5tfg^% ^JM^V^V^T—V^^y^V/Vh^;/;^^ 
if (Ecogpt) itfS^\ vWnH^jM^llit (dhfr) mfc^-m&^fc^-btf'e^&o 
[0054] ^ffei^V ^ J2#CV >T\ t%^^—^m^MMzMM'^ 0 -<?¥—&mAt5 
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&&kL,XtiZmiTZ>Zbffi~?$Z) 0 m^M^f^^M^m^ in vitro&itfin vivo 
<Dm%3k&&>Z> 0 in vitro<D0£5f^LT», W&MM&feRlT%n£M J $ , MmMVfc 

[0055] MmfflB&&&mirzm&, wx.t£, mmm^ mmm^, Mwm^m^Km v ^ 

5r^^3-C^5 0 tb^BfeLTte, nf?Lig«, fl&Ri^ CHO(j. Exp. Med. (1995) 
108, 945) „ COS. 3T3, ^xp-y, BHK(baby hamster kidney) „ HeLa, Vero, jiSfdfe 
ig^BJIft, ^^\^T7Vfry^^/V$$WMM(Nsl\e, et al., Nature (1981) 291, 
338-340). &&\^&Mm&, MZ-\-£, Sf9. Sf21, Tn5^htlX\^ a ^mW^ 
V^Tf^ CHO-DG44, CHC-DXB11, COS7£BJ§&, BHK^WS^fflV^^o W&M 

^^^y^y— ^dotap(-<— ^^N^tt$g) £rjBv\rc;fr&, ^wr-n/K— 

[0056] ftt^Mfeb-Cte, #|x_f^ =.=i<7-T~}- • A (Nicotiana tabacum) S Jfc^ltt 

St^\ i^5/^n^^(Saccharomyces)JR, #!J;y3\ Ihyy&n^fc^-feV" 

tf (Saccharomyces cerevisiae) N l^^y^P^iZ^'^^^^accharomyces pombe) N 
00*. tf, TJ^/V^r/K* (Aspergillus) JR. f?!j^.«\ T^^/^/K* • ^ — ( 
Aspergillus niger) fi>$Rh$VX\^%> 0 

mM(E. coli) , ^(Jx.tt\ JM109. DH5 a , HBWlWfi^fhtl, ^COm, 

hfix\^ 0 

[0057] ^mz&\^xm^^x±mm±mfi&&mmirz )o n^t-r^DNAKxmmm 

\^j&^rt?^-b-fix^Z) 0 m%.\£. Wjmm^m^mtvx, Mz.&. dmem, mem. 

RPMI1640, lMDM&&mir&Z_b&X^& 0 |£K FBS N ^JJftJMiM (FC8) ^(Dlfc 
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fe3<D£W:£U/\ m^n, fj30— 40°C-e^J15— 200H#rffl ; ffV\ ^UtOfcCT 

[0058] — in vivo-e^y ^^-^m^^r^tvn^ Mz-\$. mm^m-r^M^. 

sr^jy^ rtvboib^ *tifeSr^"t-5„ 

[0059] mm%®imirz>w&, mwmmm, s*^v^i^« ng?Ljs»4^L-c 

^v^fflV^^/^-Ci:3(Vicki Glaser, SPECTRUM 
Biotechnology Applications, 1993) 0 Wzl^ fifLSSb^^fflV^^-^, h^^v^— 

^Srg-tfDNAif^Srir^ <Z)K— SEAL, ^^KSrWI^^r^— #«fSo KSr^L 

mM^ZfrbbK^ m^ft/i'*>&h7^x^~v?^KtiZf8L>XbJ:^ (Ebert, 
K.M. et al., Bio/Technology (1994) 12, 699-702) 0 

[0060] ^fc, iAtLTit f?!j;M#^^v^^^-c^§ o ^4^m\^m^. n m 

(D^f^^^Kt-^DNA^ALfc/^^^p^/^^^t^^^^-^^J:^, 

i(D^=i<D#^d^g^cDjn:^S^5ri:^-e^5(Susuniu, M. et aL, Nature 
(1985) 315, 592-594) 0 

[0061] ztbiz, mm^mir^m^; m^^^^m^^t^^^ 0 z^&m^m 

£\ n &Jb-i-%$ifc&=*— Ki-£DNA^ft^?!ffl-<^— , f?(J^.«pMON 530^Jf 
AL, Z.<D'<?&~-&Ty f w*?T}) 1 ?J*' Wr^^ (Agrobacterium tumefaciens 

A (Nicotiana tabacum) tO&|fe£i3% ^/^=i<Z)^J;!50fM<^in:^Sr#5^i:^-e^ ( 
Julian K.-C. Ma et al., Eur. J. Immunol. (1994) 24, 131-138) 0 

[0062] ^.fbKXJomhfhtMm^ m^m&fo&tdftMifcft- (mm^ti ^hmmu mm 
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mttm. t&wmm. mm. ^mttm. sDs-^yr^y/vr^K^s^Mk 

[0063] ^PYh^77>f-i:LtH:, Mx.&T'7>r~T>r--?v?bi?' ! 77>r—, 

V : ?bJ f 7~74--^fi t ^fbfrl& (Strategies for Protein Purification and 
Characterization: A Laboratory Course Manual. Ed Daniel R. Marshak et al., Cold 
Spring Harbor Laboratory Press, 1996) 0 ^.flh<D^n^rb^ : 7'7 WM^^V 
^77>f-, f^JxJ^HPLC, FPLC#(D^@^n^b^7>^— ^fflV^T^T5-i!^"e#^ 
0 TV^^-f—^^b^^^^^^^^kVXi^ :7°P7MW\777^ 7°n7" 
-iVGy&^tf^ff t>tb5o 0>Rtf. ^nTM^A^ffll^O&T^LT, Hyper D, 
POROS, Sepharose F. F. (Pharmacia)^^S^(f t,^5 c 
[0064] &3b\ ^(DffiMfffX^S^^ 

mmk\,X\^ Mx.it, Wzfi/Z/. ttbVzfi/^, y^xypX7 P f^-^\ 7°n7" 

[0065] l£fc, »K<^^y— ^>^77?*^J;«9#^§T^^h?&tt^i- 
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[0066] mmim-m^^x^mm^m-Mm^Mm-r^ 

[0067] [HKb^JI] ffi£hMpl&tfc<DfeM 
1.1 Mpl^|iBaF3|0JJ^tt(DWS: 

t# 5A^fofc 0 ^^thMpl cDNA (Palaciosfe, Cell 1985;41:727-734) 
(GenBank#NM_005373)SrPCRtClJ;t)ii(igL, pCHOI(Hirata£>, FEBS Letter 1994; 
356:244-248)©DHFR5t-fe^^^§B^Sr^*U HEF-VH-g -y KSatofe, Mol 
Immunol. 1994; 31 :371-381)ONeomycinjifttit^^-^5i.^fi^lf AU^|l/<^ 
— pCOS2^a— pCOS2-hMplfull^#||gL-fco 
[0068] ff^Lfc#-<^— (20 m g )^PBS^!«LfcBaF3£BJ§&(lxl0 7 cells/mL) t^M^U 
Gene Pulser ^^M^JPx., Gene Pulser II (Bio-Rad|±$^)^ffiV^T0.33kV, 950 £z 

BaF3|0Jtelng/mL ^^^f^— -p>f^r^3 (^T^ mIL-3, PeprotechttM) „ 500 ix 
g/mL Geneticin(lnvitrogenf±$0, 10% FBS(Invitrogenii$^)^-^t^RPMI1640i#ii ( 
Invitrogen*±®D KMX-Xm&i^ thMpl|£@lBaF3&BJ!&$c (J^~F, BaF3-human Mpl) 
&m±LVf- 0 MtfcW^. Ing/mL rhTPO(R&Dl±S), 10% FBS<Sr^tfRPMI1640igif!i£r 

[0069] 1.2 Mpl^^CHO|0J|&$c<Djf 5£ 

Flow Cytometry^ fflV ^c|^^ttl¥ffiffl®^Ji^^#5^^^, ^MplftfS^- 
^ISi-SCHO^JiMfDWil^To^io pCXN2(Niwa^ Gene 1991; 108 

: 193-199)(DHindIIIfRfi^pCHOI(DDHFRjlf5^-^?afi : M5ASfff ALT, ^gl^^ 
— pCXND3^^Mbfc 0 pCOS2-hMplfulk pCOS2-monkeyMplfull^oJ;tJ ? 
pCOS2-mouseMplfull^^M^bT, His-tagia^J^^tPPrimer^fflV ^TPCR^J^it 
i|ilU/c#MpBi;fs^-^pCXND3^n— pCXND3-hMpl-His*3j;lF 
pCXND3-monkey Mpl-HisSrffi^L-fco 

[0070] fF^U/c^^W— (25 m g)^PB8^^^LfcCHO-DG44|0Ji^(l X lO 7 cells/mL) \C 
?M^U Gene Pulser^ 3.^5/ hKMz., Gene Pulser II (Bio-Rad1iS)^fflV^T1.5kV, 
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25ju FDcD^i-C^/^Sr^P^L^o oiWhntf?— V— S/aVM^C^atfc^lAL 
fcCHOjNBJK3£r500 m g/mL Geneticin, lxHT (Invitrogen|±M)^'a'^CHO-S-SFMII 
j$ifi(Invitrogen|±$g)t^P^-CS^b, tbMpl^?&CHO£BJ§fttt (J^T, CHO human 
Mpl) *5j;tJ«i^/VMpl^5iCHO^0JJM (£t>T, CHO-monkey Mpl) SrW&Ufco 
[0071] 1.3 pJWM^hMpl^^MCDMM 

[0072] tr-Mpl^M^^g^ (Gln26^^Trp491) »T^^FLAG^^Sf#^JDLfcatf5^-Sf 
fNMU pBACSurf-1 Transfer Plasmid (NovagenttM) OPstI-Smal£|S{iz:j£#AU 
pBACSurfl-hMpl-FLAG^fFSi^L^o ^V^T, Bac-N-Blue Transfection Kit( 
Invitrogen)^fflV^-C, 4/z g»pBACSurfl-hMpl-FLAG^Sf9|0Ji^^2SAb7t o i#^3 

[0073] #^tL^«_h?f ^ffl v v-c, J^TM5 t^^MthMpl^^JC^MUCo J# 
#_htt£rQ Sepharose Fast Flow (Amersham Biosciences|±M)^^^$-frvt^^, 
50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20, 500mM NaCl (pH 7.2)^fflV^T^ 
ffiL/c 0 MtHm^FLAG M2 - Agarose (SIGMA-ALDRICH|±M)^^^$^c^^. 
lOOmM Glycine-HCl, 0.01%(v/v) Tween20 (pH 3.5)5^ >T^t±jbfc 0 lil^ 
t£lM Tris-Cl (pHS.O^J^tpfDU PD-10 column (Amersham BiosciencesttM)^ 
fflV^T, PBS(-), 0.01% (v/v) Tween20^g^^fo/c 0 tSbfc nJ^MMpl^^-?^ 
©^shMpl-FLAGi:^i-5o 

[0074] 1.4 thMpl-IgG Fcg4^>^^JC<Z>li$J 

thMpl-IgG Fcg4^^^^^Witf^^-«Bennett^(D^fe(Bennett^, J.Biol.Chem. 
1991; 266: 23060-23067) i:fotflLfc„ thMpl(Z)|0JJ^^Sj^(Gln26d^Trp491) 
^=3— Ki-§^Sia^lJ^tMgG- y KDFcfJ^(Asp216J:(9(DTi)ft®fJ^) — K"f 
MKIB^J^t^U ^Fusion LinkertbTBstEIIia^lJ (T^y^Val-Thr) ^ 

tt^nb/Co v^^/Vffi^Jte:, tMgG H^BT^fa^<D^-f-/V^^Kl9T5y^^ 
fflUt, #^^fcthMpl-IgG Fcg^^^fCifrfS^pCXND3^n— 
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pCXND3-hMpl-Fc^i^b/Co 
[0075] ftSLfct^^- (25 ix g )^PBS^^^LfcCHO-DG44^Ji^(lxl0 7 cells/mL) K 
jM'n'U Gene Pulser^r ^.-^^ht^PX., Gene Pulser II (Bio-Radtt^^fflV ^T1.5kV, 

fcCHC4BJfe500 m g/mL Geneticin, lxHT&^t?CHO-S-SFMllini&KMz.Xm$i 
U shMPL-Fc^JiCHOlBJ!^ (CHO-hMpl-Fc) £r#t^Ufc 0 
[0076] #b;fafcig^-Lff -SrJBVvT, J^T»J;5t-tbMpl-IgG Fcgi^V/N^^^lfML 
fco i#^_h?#£rQ Sepharose Fast Flow (Amersham BiosciencesttM)^®^^-^/^ 
50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20, 1M NaCl (pH 7.6)1^8 V^T|§ 
ttiUfco ^tti^SrHiTrap proteinG HP% 7 A (Amersham Biosciences|±M) fd^^T^ 
•&tc&K^ 0.1 M Glycine-HCl, 150 mM NaCl, 0.01%(v/v) Tween20 (pH 2.7)^J^ 
Xmtttlsfc-o W-l^k, SfefclM Tris-Cl (pH8.0)t£j;!9tpftlU PD-10 column 
(Amersham Biosciences|±$!0£rfflV^T. PBS(-), 0.01% (v/v) TweeitfOlCfiil&SrfT o 

[0077] 1.5 shMpl-FLAG(D^^4oJ;t>V^^yK^-^©Mfe 

MRL/MpJUmmCrj-lpr/lpr-^^^ (J^T\ MRL/lpr^^^, 0 ;£c^--y— /K* • y/^— J; 

ma^a^t, m^xv^m&mi&istio wmft&mooti g /E»shMPL-FLAG 

^7n^r^h^^Tv ? ^^^h(H37 Ra, ^y h^-^V^^y^teM) S^P^l. rn-=«vv 
^aWbbfct^^T^l^-^bfCo ii^P^Sf^SOju g/EE<DshMPL-FLAG^7W^ 

^Tt"l^^bfc^tf6ia^^SrtTofc-^^3|2Et^L, 50 g/|2E(DshMPL-FLAG 

P3-X63Ag8Ul (P3UK ATCC«£t>J@A) t^^^iiilfi^ML, Polyethylene 
Glycol 1500 (Roche Diagnostics*^) &M^?£^hU&ir%~bK£K>Mf&M&&jf 
ofc 0 MB XmATmM^: m^^Xmik^^\ ^^JiW&fflV^TshMpl-FLAG**: 
^hMpl-Fc^Htl^b/c-l'^y^V— b^ffl V ^cELISA&3 J:tJ«BaF3-hMplSrffi V >fdNB 
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[0078] 1.6 tft£bMpttifc<Dl&$f 

ttWte&fe^tfi-*? 1 ?* IgG (gamma) (ZYMED^±M)tT/^])7^-^r^— t? ~ 
-Y^cin,^^ IgG (gamma)(ZYMED^±$^)^fflV^f'^^IgG^-^K-f^^ : •ELISA^TV^ 
, Isotype(D#LV ^Tf?|g$TL#:^^^^— K^LT, GraphPad Prism (GraphPad 
Software, USA)^fflV>T^S||^ffr&U #Lfl^S<£>&^<Hr ofc 0 

[0079] fet#:©T/ry^-r^ 0 «, T^y^^^tMW^^^^Lf^^fflvN/cfeiJicfe^^ELisA 

t^T^SLfCo hMpl-Fc^l ix g/mL^/^5J;5 ^coating buffer (O.lmM NaHCO 

3 

(pH9.6), 0.02%(w/v) NaN )X%$iL,fc.hCO^Mx^ 4°C^T^Bfe,RJ^U ^—"r^^f 

3 

Ufc Q Diluent buffer (50mM Tris-HCl(pH8.1), ImM MgCl , 150mM NaCl, 0.05%(v/v) 

2 

Tween20, 0.02%(w/v) NaN , l%(w/v) BSAM^TyV^^Mffl^ff otzM, ^47* 

3 

UK— ^®i#^_hf# ^PX., ^S-eiB#rHl^gb/c 0 Rinse buffer (0.05%(v/v) 
Tween20, PBS)^-Cgfe#HL^, Alkaline phosphatasefligL/cT^y^:7°#Ml^ 
IfctfiVf&MTL, ^M-eiBtRg^gbfCo ^-fe«SIGMA104(SIGMA-ALDRICHtt$g)^ 
lmg/mL^^§J;5t-Substrate Buffer (50mM NaHCO (pH9.8), lOmM MgCl )K%r%l 

3 2 

Ufrfe><P£rfflV\ 405nm(D^)feS^Benchmark Plus (BioRadttM) ^ti^Lfc„ 
[0080] shMpl-FLAG*3j;'CJ«hMPL-Fc^*j-^5l§'^-?Stt». ELISAfc.WfNiffiUfco 

fcshMpl-FLAG^5j;l5hMPL-Fc^rl £z g/mLi^^J;? ^=*— T^fV^U Diluent 
buffer i£Ty*P:y^yy^S^Tofco 'MVyK— ^<Di#^_htf£r;tlP;L, ^MTTBf 
mMWLfclk, Alkaline Phosphatase^^bfc^L^^IgG^L#:(Zymedti:M) ^P^., 

GraphPad Prism^l^TEC fff^ffiUCo 

50 

[0081] CHO human Mpl^/cttCHO-monkey Mpl^HJlDiU lxl0 6 cells/mL^^^J;5^ 
FACS Buffer (1% FBS/ PBS)iC^^bfc 0 100 L/well^3J;5 ^Multiscreen 
(Millipore|±f"0^&U ^^«t^Ti:«_h?f ^^L^ Q 5 /z g/mLfc&SJ;? 
#|RL/cj§a_h?f ^P^L, >j<ii^T30^H^£-^c o *BJfe£rFACS buffer fcT IIS 
FITCll^^rL^^IgG^Lf* (Beckman CoulteH£®D ^liPU 7R_L^T30^ 
KSJ^^^/Co fcffc&, 500rpm-Cl^R9jS>i>U _hfif £rB&#, FACS Buffer 400 ^ Lt£ 
§g^U EPICS ELITE ESP (Beckman Coulter)^fflV^TyP— — ofc 0 
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itil^i&CSL^ (forward scatter) RX^iM^jWc^l^ (side scatter) <Dttb?7 A KX^B 

mmm ^-b&m^tc 0 

[0082] Mpl-FcSrH+g'fbUfcTV— h-SrfflV^ELISA&J^CHO-human Mpl, 

CHO-monkey MplMV^fcFlow Cytometry^J^M^SttM&^J;^ Mplfc^N^ 
ir^<y^.^ey^vi-~^-/U^ii$.VA130, VB16, VB157£r$t#Ufc 0 

[0083] 1.7 fetthMpl^Cf^^ffiM 

^:/yK—^<Z)i$ai-h?#^fflv^ J^T»J:5^^LthMpl^L#:^$gL7t 0 
_b?f SfHiTrap proteinG HP#7A (Amersham Biosciences^:®) 

0.1 M Glycine-HCl (pH 2.7)Ml ^C^ttiUfco 1M Tris-Cl (pH9.0)f£j;9ii: 

[0084] mMM2^ ffi£bMpl--$LmfiLfo<D{^gk 

^j:^m^m^ } o—^mifii^(Dmm,^m^fc 0 j^Ti-febM P i^#:vAi3o 

2.1 ffitbMpMfov!&&i&<D?vi--~l/y 

ffitbMpttfc&M£.1rZ>s^Zf})b 9 -- ^J^JSfflUfcTotal RNA£rfflVvT\ RT-PCR 
SfefcJ;o-C*i#BUfco Total RNAfi, RNeasy Plant Mini Kits (QIAGENf±®) ^ffll^T 
lxlO^fflJ^/M^yK— -rj;t)ttmUfCo 
[0085] 1 u g<DTotal RNA^^ffl LT, SMART RACE cDNA Amplification Kit ( 

CLONTECH|±M) grfflwr, ^^IgGl^^^ia^J^^@M6^^^y^^^ 

^KMHc-igGi (ie^j#-^-: i) itizte^y* k mm'Bmm^mmmKmwm^ 

J^y^^W^Kkappa (m^m^r : 2) SrJB V vC, 5 ' *MlJjt^®T>f ^if >I>IL./c 

[0086] PCRKJ&*g^(50ju L)<Z)mj^#C^-r o 
5 ^ L© 10 X Advantage 2 PCR Buffer. 
5 ix L(Z)10 X Universal Primer A Mix. 
0.2mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
1 ix L(D Advantage 2 Polymerase Mix 
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10pmole(D^JE^^-y=^5?^l^^-^KMHC-IgGl^fc«kappa 
[0087] &tz.Rl&MM&fttefc<Dk&y-V3bZ 0 

94°c<z>»e um izxzo&m . 

94°C/5#P H 1, 72 o C/3^^<©^^/V^50Sm 

94°C/5#P^ 70°C/10S>^. 72 o C/3^f E g<Z)1M'^/V^50Sm. 

94°C/5#Pb1, 68°C/10#Fh1. ^C/^m^^^/V^bMBM. 

[0088] PCRj£#/te;QIAquick Gel Extraction Kit (QIAGEN|±M) SrfflV^t, T^n—^/V 
t^hWWk^t^k, pGEM-T Easy^^— (PromegaiitM) -^u— ~>-^L/c 0 
ABI 3700 DNA Analyzer (Perkin Elmertt$^J^T^SIE^IJ^5£b/c 0 ^n— ^ 
^LfcVA130 H^Br^®^(J^T, VA130-VH)(D^^Sa^J^@E^J#^-:3 N 
^ia^J^ia^lJ#^-:4, :&<£^L§|Rj^fti$(J^-f^ VA130-VL) o^^ia^ia^j 

#-^-:5, r^yiiia^j^Ba^j#^-:6^^-r 0 

[0089] 2.2 ^thMpl^f^Diabody^JS^^— <£>ff^ 

5T^y^^^5yv^7— @a^lJ^V^cVA130— ;£#|Fv (J^T, VA130 Diabody)^ 
=3— K-rSjtf^-f*. VA130-VHSr=3— Ki-§ae^-(D3' ^S*5j;-CJ«VA130-VLSr=3 
— K-rs®^^5'^^(Gly Ser) ^h^r^—^—V^mmmm^ 

4 1 

[0090] VA130-VH(Z)tff^7°^^— VA264-feco (@a^lJ#-S§- : 7) tt. EcoRIf l\\L^^ «£ 
5^f£f+U VA130-VH(D#^^ D 9^^-VA264-rL5 (BB#l#-5§- : 8) VA130-VH 
(DC^S^— Ki-^DNA^^N^y^VXL, ^o(Gly Ser) ^J&Sy^#— 

4 1 

Ki-S^Sia^lJ^fel^^VAlSO-VLfDN^S^— Ki-§DNA^^^^y^VXi-S 
^Kia^J^-T5J;5^i3;tfb/c 0 VA130-VL»tff^7°^-i'^— VA264-fL5 (ia^lj# 
^r:9) (3, VA130-VL(DN*S^=3— Ki-S^^Sa^lJ^^I/^CGly Ser) ^^59^ 

4 1 

^w-^§^^i a ^^ vAi3o-vHoc^i^^=3— K-r§^sia^ijw-r§j;5 
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ratf-Uc 0 VA130-VL(Z)^^-7 0 ^^— VA264-rflag(E^lJ#^-: 10) 
VA130-VL®C^S^=3— Ki-^DNA^MVU^rXU ^oFLAG^ 
(AspTyrLysAspAsp AspAspLys/Ifi^lJ^^- : 11)^=2— V^ZiMMMM^^ 

[0091] H^PCmc&VvT, VA130-VH*3j;tJ ? y>'^— ia^lJ^VA130-VL*Dj;-a^y^— E 

PCRRJS^S(50ju L)(Z)|S.j^^i^i- 0 
5/x LO10XPCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) . 
2.5^-^^h<Z)DNA^°y7 { 7^-ifTaKaRa Ex Taq 

10ng(Z)VA130-VH^fc^VA130-VLit^^-^'a-tPpGEM-T Easy-<^— „ 
10pmole(D'^^^-y=f^^W^-^-KVA264-feco N VA264-rL5^fcttVA264-fL5 N 
VA264-rflag 

[0092] ^tz.K^.u&^W\r^(Dtm^-h^ 0 

94°C/15#tHl, 72°C/25>rHl»i^^^5[gISm 
94°C/15#f!9, 70°C/2^RHOi^^/vSr5[lISm, 
94°C/15#fia, 68 < C/2^^<D^^Sr28HI^ 

[0093] |t)4OObpOPCR0^1^QIAquick Gel Extraction Kit (QIAGEN}±§£) ^ffl V ^T. T# 

o7t 0 

pcr^j^|§M50/z L)<Dm^#c^-r 0 

5 ^ L© 10 X PCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) „ 
2.5^-^5/h(7)DNA^y^^— ifTaKaRa Ex Taq 
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1 ix LOH^PCRjS^ 

10pmole(D'^^^-y=?^^W^-^ : -KVA264-feco, VA264-rflag 

[0094] ^t-Rf&mmm¥teik<7)t$3<0'efo% o 

94°C/15#f!0, 12°C/2^W\(D^^jV^mKm. 
94°C/15#f!9, 10°C/2ft^(D^?jV$:mm^. 
94°C/15#P^ m°C/2ftW\(D-y-^S77Vy&2m£m 

w<& ^R^m.m^72 o cx5^mMmvf^ 0 

[0095] |tl8OObp(DPCR0^^QIAquick Gel Extraction Kit (QIAGENttM) ^ffl V TiS 
n^W^iSLfcf, ffl!|RgB£3ff EcoRI iMWmM) *3«t WJRS^^Notl 
Misttt^^^bb/c^^ QIAquick PCR Purification Kit (QIAGEN^hM) ^rffl V ">"C 
If ML. pCXND3^P— ^V^U pCXND3-VA130 dbSrfNSiUfco 

[0096] 2.3 feithMplfe ! L#:sc(Fv)2^ia^^^— (D-f^M 

VA130 S >($<D2o<DH§| RT^fti^ *5 £Xf2^CDLm ^^WiL&^tf&MtfiVf 
[sc(Fv)2]^Iii-§^°^^K^iii~§^c*^, tf)5£fiOpCXND3-VA130 db^fflV^ 
X£XT(D£?KPCRmK£V)mmL<tio sc(Fv)2»fc^<D#|fgi!§@^'^-C, 

[0097] r£Cat>t£, VA130-VHSr=3— Ki~S]i:^^-(D3'^i^*Dj;tJ«VA130-VLSr=3— Ki~S 
»f^(D5'^^15T^y^^^y^-(Gly Ser) ^=3 — Kt^ffi^tt 

4 3 

L/c 0 r<D«^i!i@^*5V^-C. 2ffiS»^°^-^— ^ff/ct^f+L/Co VA130-VH(D 
i^7-fv- sc-rL15 tfy^— B, @fi^lj#^-: 12) fc£ N VA130-VH<DC^i^=2 — 

Ki-^DNAi^N-r^y^-rxb, ^o(Gi y ser) ^M^y^— ^=*— K-r^sia 

4 3 

^ij^^t^^vAiso-vLON^i^^— Ki-^DNA^^/y^vxi-^Sia^j^r 

-T5i;5^ixtf-Uc 0 VA130-VL<Z)fff^^^— sc-fL15(^°^-r^— C, ia^J#^: 
13) VA130-VL(7)N^i^^=3— K-r^^Sia^J^^t^^(Gly Ser) frhffc&Jl/tl 

4 3 

— Sr=i— K-f- S^^SB^iJ, VA130-VH(7)C*i^^=f— K-rs^^@a^ij^i-sj;5i- 
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[0098] H^PCmc^oV^T, VAlSO-VH^oJ^y ti&UbVAlZO-VL&kTJWl/Xr— E 

^J£r^i?2o<DPCRK^2r£*Ttf> £5 i-^bfc 0 

PCRSJ^^m(50/x L)»|S.j^^(^i- 0 
5 ^ LO10 X PCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
2.5^-^^h<Z)DNA^y^7— ifTaKaRa Ex Taq 

10ng(Z)pCXND3-VA130 db. 

10pmole(D'^^^-IJ^^W^-^-KVA264-feco(^ B 9^'^^-A), sc-rL15^fctt 
sc-fL15, VA264-rflag (zfy^—XS) 
[0099] ^cHJ^SS^#tt^(Z)^*3(9-efe§ 0 

94°C/15#f!9, 72°C/2^Rgoi^-f^/^5[lISm 

94°c/i5#r^, 7or/2^ioiM^/^5[iiMi\ 
94°C/15#f!0, 68°c/2^m^-f-4^^28mRm. 

[0100] |t)4OObp<DPCR0^J^QIAquick Gel Extraction Kit (Q1AGEN}±$D ^ffl V TJf 

5 LO10 X PCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) . 

2.5^-^^h(DDNA^y7 { 9^-ifTaKaRa Ex Taq 

1 ix LCDfg^PCRM^ 

10pmole(D^^^-y^5?^W^-^ : -KVA264-feco N VA264-rflag 
[0101] Wt.K^U&^m^fDt^X-h^ 
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94°C/15#P^ 70T72^<D1M^^5[§1H«, 

[0102] ^t)8OObp<DPCR0^)^QIAquick Gel Extraction Kit (QIAGEN#:$9 ^ffl V vt\ TJf 

fS^±$i)-e^^bfc^^, QIAquick PCR Purification Kit (QIAGEN}±$£) SrffllvT 
IfMU pBacPAK9(CLONTECHtt$g)^^n— pBacPAK9-scVA130£rfNgl 

[0103] #C^, pBacPAK9-scVA130(DPvuII^fu^^Ai~ ; 5lif>t^'ft$^bfCo f&fc^N^ 
i^S^ftfcVA130-VH£:VA130-VL^(Gly Ser) ^^^UV^— -T*fflfcVfc.T^S& 

4 3 

Sr=i— K-f-Sit-e^Sr, $e>ldVA130-VH<^N^fSSr=i— YiT^MB^-t (Gly Ser) 3> 

4 3 

j&s»f>H"efeSo 2«®^-r^— ^frfcrat+u pcR&^fflv^-c, ^ir/t^fN 

$SUfc„ @ 6^)»f>tOtfr^ 7^-Fv2-f(^7^-E, @S»^-:14)«, 
^PvuIIgftfrSr^U VA130-VH(Z)5'^MlJ©ga^J^#oJ;5^^fi-bfc 0 g Wir^ 
(D&jy'T'?^— Fv2-r(7°^^— F, Ifi^M^-: 15) fc£, VA130-VL<DC^ci^=t — 
Ki-SDNAi^N^y^VXb, ^o(Gly Ser) ^J^j^Sy^— £r=f— K^M^SS 

4 3 

^ij^^t^^vAiso-vHONTfci^^— Kt"§DNA^^^^y^vxi-§^;^ia^j, 

^PvuII§M5L^i-§J;5^^f+b/Co pBacPAK9-scVA130^Mi-L-C, J^T»J:5 
^PCR^Tofc 0 
[0104] PCRSJ^^mCSO/x L)»|S.j^Sr^:t^i- 0 
5 ^ 10 X PCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
2.5^-^^hc7)DNA^°y^7— ifTaKaRa Ex Taq 

10 At gCDpBacPAK9-scVA130 N 
10pmole(D'^^^-yrf^^W^-^-KFv2-f, Fv2~r 
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[0105] ttfcJ&M.m&ftfcft.nb&Q'Z&Zo 

94°c/ma>m. i2°c/2^w\(D^^;v^mmM. 

94°C/15#f!0, m°C/2 / M(D^^7V^2mmM. 

mk Kfcj&mm&72°c-e55rmi]\)m^ti 0 

[0106] Tf^800bp»PCRll^^QIAquick Gel Extraction Kit (QIAGEN^rJO ^ffl V ^T. TjJ 
v^Ktf;VfrbWWJfc$k. pGEM-T Eusr<?#— (Promega#:®)^n— 

[UlRb^o pBacPAK9-scVA13O^0lJ^^^PvuIl(^@ial±M)"e^{bb^:^^, 0 
iRUc»r>t^gf£U P BacPAK9-VA130 sc(Fv)2<H^ML./c 0 fftgiUfc^*— Srfftl 

rb^^ecori mmm±m) &£T$m w^Noti mmm±m) xm^t^m 

QIAquick Gel Extraction Kit(QIAGEN*±$9 ^fflV^C. ^J1800bp(Z)©f>H"^T^fn— 
^/V^ibMiU ^*^<^— pCXND3t^n— pCXND3-VA130 sc 
(Fv)2^Lfc c 
[0107] 2.4 I)]^m^fflV^/cfe^t^Mpl^^^ , L#:©^^a 

CHO-DG44^Ji^^fflV ^Cffi^L^cD^^m^Ji^^^Mtt^^ J:5 fcLT 
ffofc 0 Gene Pulserll (BioRad|±$i) SrffiV ^/c^W^hn^V— v^3^i^J;f9jt^^- 
3»AUc 0 (25 n g) ^PBS^«UcCHO-DG44;jtt(l X 10 ? ?»/mL 

)(D0.75mL^M-^b^(Z)^7R-h-ei0^rHl^Pb, ^-<^h^#b^^l.5kV, 25 

^ fd(d^^^-c^7^^x./c 0 ^fi^-cio^PfgoMSirfg^^, ^whn^v 

— v^a^^a^tL^BJi^^, 500 g/mL Geneticin (InvitrogenffiSO Sr^t? 
CHO-S-SFMIIj§±[!l(lnvitrogenttM) KMx.Xm$k^ l§?lGHO^&tt^tS:L7c 0 
VA130 sc(Fv)2«, ^O^^-e^^Ja|0«*Dj;W(Dj##_h?f &M%UZo 
[0108] COS7m^fflV^/c— *®^f*0— iif«?att^:(Dj;5^b-Cffo^i 0 

— (10 n g) ^PBS^$g^U/cCHO-DG44?iM (1 X 10 7 ?fflJ§ft/mL) <D0.75mL^M^L/c 
h(Dfr7k±X10ftF3ifcMV, ^-<^h^#b^^l.5kV N 2b nFV(D^mz.xs<;v 
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J&£\ 10% FBS^^DMEMi#Jfi (invitrogenttM) KMx., — 8fei$^L/c#^ PBS 
-t?^^^^CHO-S-SFMIIi: ; g L ffi^Px.-C|xl3 0 ^i#^L/c 0 VA130 Diabodyte. 

[0109] 2.5 J##_h?f rp(DtfLthMpl—^mtfifc(D'mM. 

^X^V^I^flJfflLTpJ^L/Co 1~&:fr^BIAcore2000(Biacorett$£>^Sensor 
Chip CM5(Biacoref±$£)^fe:yhU ANTI-FLAG M2 Monoclonal Antibody 
(SIGMA-ALDRICHtt$9£rf£-^L.fc 0 WMBmL/secXMM&CO^Zf/V-^^, 

mmtmmu mm^mmm^tKm^^xi^vtmrnm^m^^x, mm& 

WtH^o Diabody^oV^^f^Pn^te. dbl2E10(WO 02/33072*5j;t^WO 
02/33073#M)^fflU sc(Fv)2^oV^-r(Z)tl2pB ^ p«^ICitf5^-«3g^ol2E10 
sc(Fv)2Sr^fflb/c 0 
[0110] 2.6 feiMpl Diabody^o^tJ^^^^fei^CD^tM 

VA130 Diabody^?iCOS7|0Ji^fc§V^^CHO|0Ji^(Di##_h?f 50 mM 
Tris-HCl(pH7.4), 150 mM NaCl, 0.05% Tween20-C^F^t:L/cAnti-Flag M2 Affinity 
Gel (SIGMA-ALDRICHttM)^^^^®^^*, 100 mM Glycine-HCl(pH 3.5)-C|§ 
m^-^rfCo l§tiJH5>J3:. [Sl^lM Tris-HCl (pH8.0)-e^PfP^f V \ HiLoad 26/60 
Superdex200pg (Amersham-BioscienceliM^^^ffiV ^^>5I^Pvh^77xf 
-Sfiofco ^V^ii^n^h^:^— <zv^:7 T — ^ PBS, 0.01% Tween20£M£ffl 

[0111] VA130 sc(Fv)2^^aCOS7lBJi^fc5V^^iCHO|0Ji'S(D^S L ^_h?f ^Diabodyffi^^^l 
-^-CltM^fofCo ^M^^-^T. Diabody*5j;^sc(Fv)2(D««, 
SDS-PAGE^o^t^^rLFlagfetf^CSIGMA-ALDLICH^fc) ^fflV ^Western Blotting^ffl 
V^To/c 0 

•^tvetU ^^b/ct°— ^p(^^Laemli(D^-^^2pCTm^1<»b, 9^*/— Zf])V 
T^V7;V<— X^k^XJzM^ Diabody-C^. B^^t_hO^^-mlt)28kDa^. 
sc(Fv)2-e«, B^t-t^^^A^SkDa^ ^r^^^^^^^^K^^m^^Co 
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[0112] 2.7 Flow CytometryK£&ffithMpl—^§iffit$<Dffi^£^CDWM 

CHO-human MpL CHO-monkey Mpl^itFCHO-mouse Mpl^^lRiU lxlO 6 
cells/mL^^§J;5^FACS Buffer (1% FBS/ PBS)^§g^Lfc 0 100 n L/well^5J;5 
^Multiscreen - HV Filter Plates (MilliporettSD f^^U jft^^#iCT_h?f 
*Ufco jg^S©Diabody*^«sc(Fv)2^P^., 7K±KX30^m^^fc o &BJfe 
200 ix L<Z)FACS buffer KXlWtfc&l^, 10 m g/mLCO ANTI-FLAG M2 Monoclonal 
Antibody (SIGMA-ALDRICFtf±®Q ^S^PU 7R J^T30^Pb1KJ^£*/c o 

[0113] #C^200 [i L<DFACS buffer^T|0Ji^Sfl[lIgfe^L^#, lOOff^lRLfcFITCfJffi^rL 
^^IgG^L#:(Beckman Coulter*±M) SrSfe&PU 7k±KX30ftmBCffc^tc o Wik 
^^kb_h?# SrBk^ FACS Buffer 400 LKWMl^, EPICS ELITE ESP (Beckman 
Coulter^^rfflV^-CFlow Cytometry KQkLlto ittj^fScf Ljfe (forward scatter) ^'tKRlJ 
^tfcSDt (side scatter) (D^h^^X^MS^Mm^— Y&W&Jfco 

[01 14] *t^L/cVA130 sc(Fv)2Srffl V ^SMpl^^itfcCHOMi^i-Sf^^ 

, CHO-human Mpl^LFCHO-monkey MpH£4#Mlftt£>S^ ^^^flfefg&frfco 
^jjg^t^fgftfS, VA130 IgG^»ib&V^^ib, {g5HMb^i;^f£®l£ 

[0115] 2.8 ELISA^^SfeithMpl^^^^Lf^fDlg^^tt^fW 

ELISA «t S>£tfc hMpl^§|^OhMPL-Fc KM*t 3 ^^teSrfPffiUt, 
UfchMPL-FcSrO.5 # g/mL^^J^t^^-^f^^U Diluent buffer ^"C^n^drV 

Rinse buffer l£Ti5fc#-Ufc|&, 1000f^#^LfcANTI-FLAG M2 Monoclonal Antibody 
(SIGMA-ALDRICHttM)^P^.^ ^fi^lR#PBlSJ^£*fco $^>^Rinse buffer^T 

1000{§#|RL-fcAlkaline PhosphatasefJfffsbfc^^^IgG^Lf^ (Zymed 
^M)^M^ mnxmmikU^o Rinse buffer ^T^Ucfe, Bfete 
SIGMA104(SIGMA-ALDRICH|±$^)^lmg/mLi!^5J;5^Substrate)^^r|Rb^(D 
SrJBV\ ^?U-ei5^Rg^fe$*/c^^405nm(D^3 l fiS^Benchmark Plus^TlUSL 
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[0116] 2.9 WzbMpl—&mtfifo<DTPOffi.T=t~Xhfe&<DWil& 

TPO^#t£if 5i££r^i*BaF3-human MplSrffi V ^TTPOfflT^^^h^tt^fML/c 
o ##HJ^£rl% Fetal Bovine Serum(In\ritrogen^±$!0^^tpRPMI1640 (Invitrogen^tSU) 
T20gfc#i-Lfc^, 4xl0 5 cells/mL^^SJ;5^10% Fetal Bovine SerumSr^t? 
RPMI1640t31^^U 60 L/well-Tr96well plate^^&L/c 0 rhTPO (R&D$±M). 
COS7J#^_h?f ^iz.fcWWk^Wi&.&WQ, ^eWKAOix lj)W7L, 37°C, 5%CO 

2 

T"C\ 24B#fKJi#^Ufco 10 ju L/well-eWST-8^^ (Cell Count Reagent SF, ^#5^ 
"T^ftlW&MTL, lM ^Benchmark Plus ^J^T450 nm(D^3tiS(^fM655nm) 
»J)£U 2B#Ha*&4t^^ M450 nmO^3feS(*j-M655nm)»J^Lfc 0 WST-8ft 

mm^TPOmT^^hm^W^L-fCo ^.fc GraphPad Prism^fflV^TEC 

50 

[0117] ffi"$iL/cVA130 IgG N VA130 Diabody*Dj;l/VA130 sc(Fv)2^j^LT, 

BaF3-human Mpk &m^^XTPOmT^^bj£^&W^±ffi^ : &M3\C7jkir 0 
[0118] VA130 IgGJ*, ^<T^^^h?gtt^^^^V>(BaF3-human Mpl EC :>100nM) 

50 

(DKML-X^ i&^itm^KM^i-^tK^, VA130 Diabody£>J;tA/7U30 
sc(Fv)2-e«T^^^h^tt(BaF3-human Mpl EC :-?:tvetL222pM, 1023pM) fiVfe 

"50 * 

tti^tltlo *fc. VA130, VB16, VB^cD^ttfM^oV^^lt^bfCo VB16, 
VB157^VA130^#^IgG^V^^£tt^U T^^h^tt^m^^ 

[0120] [^1] 

VA130, VB16, VB157(Z)?gtt|g^ 
[^1] 
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IgG 


Diabody 


SC(Fv)2 












71' =ah3tt 




hMpl-Fc &m 


hMpl-Fc &m 


BaF-hMpI £ 


hMpl-Fc 


BaF-hMpI £ 




UTi ELISA 


U7t ELISA 




U7t ELISA 




VA130 


0.38nM 


0.11nM 


222pM 


0.27nM 


1023pM 


VB16 


0.15nM 


NT. 


190pM 


NT. 


95pM 


VB157 


0.1 5M 


NT 


465pM 


NT. 


NT. 



N.T.: Not tested 



[oi2i] i£Mffifc&&&irzwjKT^~xhmfti&fflfe^ wmuxr^^hmm^ 
[0122] m^mz£%*?v—^>?mx&th^ &fc<D&mmz.trr=r~xhfe&& 
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m^mm 

(b) (a)^fc&titz$cfc&&&~rzjLn. 

[5] m^mmm±\^mmsi-^^^m\mi-^m^^^b^mbi-^ mM 

[7] ^r<DXM^ts, T^^mvt&mi-zm^m^feo 
(b) (a)^fc&titdfcfc&&&~rzjLn. 

(e) (d)(Dm^m^mmir^jm 
[9] i&ft^kmwsciFvWhz^b&wmbi-z, mMmsKtm^m^Miko 

[10] ^SrQSc^-rsttf^. 7=r~xbm&&m^ft\<^k&&Wtb1r^ 

[11] ^^^MJ!^^i-§^^^®^^i-§^#:^fe§^^^#®^i-§, ff^ 
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[13] ^^^^^^f^-e^-^^f^t-rs. if Mmi2\z.wM(D^v— 
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